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Studies showing a reduced risk of 
cardiovascular disease in Eskimos 
consuming a diet high in fish has 
focused attention on the health 
benefits of fish and their omega-3 
polyunsaturated fatty acids, 
eicosapentaenoic acid (EPA) and 
docosahexaenoic acid (DHA).1 

The 2010 Dietary Guidelines 
for Americans recommends 
consumption of 8 ounces of low-
mercury seafood per week based on 
moderate evidence of decreased risk 
of death from cardiovascular disease. 
Many consumers have interpreted 
these recommendations to mean 
that dietary supplementation 
with fish oil is equal in benefit to 
eating fish. Advice for omega-3 
fatty acid consumption seemed 
straightforward until a recent a 
meta-analysis2 questioned those 
recommendations. This analysis 
included nearly 70,000 participants 
and reported that omega-3 fatty 
acid supplementation was not 
associated with reduced risk of 
heart attack, stroke, death from 
cardiovascular disease, or death from 
any cause.2 Although the analysis is 
facing backlash from some scientists 
who say the analysis was flawed,3 
the study does bring omega-3 
supplements into question.

Because humans are unable to 
synthesize omega-3 fatty acids, they 
are essential in the diet. In foods, 
omega-3 and other polyunsaturated 
fatty acids are usually esterified to 
a glycerol backbone, forming either 
a triglyceride or a phospholipid.4 
Triglycerides have three fatty acids 
attached to the glycerol, while 
phospholipids have two fatty acids 
plus a head group.4 Because of the 
structural differences in these two 
types of molecules, triglycerides are 
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hydrophobic, require bile salts and 
micelles to be absorbed, and are 
transported through the circulatory 
system inside chylomicrons. In 
contrast, phospholipids have both 
hydrophilic and hydrophobic 
ends, do not require bile salts or 
micelles for absorption, and form 
the outside of the chylomicron. 
As a result, omega-3 fatty acids 
esterified to phospholipids may have 
higher bioavailability5,6 and greater 
distribution to tissues, compared to 
those esterified to triglycerides.4,7

There is also some evidence that 
omega-3’s delivered through 
phospholipids may result in 
improved health outcomes. In a 
recent mouse study comparing 
outcomes in mice consuming chow 
with EPA/DHA-triglycerides versus 
EPA/DHA-phospholipids for nine 
weeks, the phospholipid group had 
reduced glucose intolerance, post-
prandial lipemia, hepatosteatosis, 
and plasma insulin compared to the 
triglyceride group.7 This is supported 
by a study in children with diagnosed 
ADHD who were given a supplement 
for three months that contained 
either EPA/DHA-triglycerides from 
fish oil or EPA/DHA-phospholipids.8 
While both groups had improved 
attentiveness compared to a  
placebo, the group receiving  
EPA/DHA-phospholipids had  
greater improvement than the 
triglyceride group.

The percentage of EPA/DHA 
esterified to phospholipids in fish 
depends on the species, but can be 
up to 30-40%.4 Phospholipid-EPA/
DHA is approximately 40-75% in roe 
(fish eggs) and krill. However, rather 
than consuming fish, consumers are 
increasingly turning to supplements 

and fortified foods to obtain these 
essential fatty acids,9 and many 
fish oil supplements contain EPA/
DHA esterified to only triglycerides, 
although krill oil supplements do 
contain a high percentage from 
phospholipids. As more foods are 
fortified with omega-3 fatty acids, 
such as margarine spreads, orange 
juice, breakfast cereals, infant 
formulas, and possibly milk, the 
findings about phospholipids versus 
triglycerides should be considered 
when formulating foods and 
supplements with omega-3 fatty 
acids. Perhaps this is one explanation 
for the lack of benefit found in 
the meta-analysis of omega-3 
supplementation, which did not 
distinguish between EPA/DHA from 
triglycerides or phospholipids.  
Or, perhaps we should just eat more 
fish instead?
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March 14-16, 2013
7th International DIP Symposium: 
Diabetes, Hypertension, Metabolic 
Syndrome and Pregnancy
(Florence, Italy)
Call for abstracts: Closed
Website: www2.kenes.com

March 13-16, 2013
Society of Adolescent Medicine 
and Health Annual Meeting
(Atlanta, Georgia)
Call for abstracts: Closed
Website: www.adolescenthealth.org

March 22-24, 2013
Women’s Health 2013: The 21st 
Annual Congress
(Washington, DC)
Call for abstracts: Closed
Website: www.bioconferences.com

April 20-24, 2013 
Experimental Biology
(Boston, MA, U.S.A.)
Call for abstracts: Closed
Website: www.experimentalbiology.org

May 2-4, 2013
International Conference on 
Eating Disorders
(Montreal, Quebec, Canada)
Call for abstracts: Closed
Website: www.aedweb.org

Upcoming Conferences
May 22-25, 2013
Annual Meeting of the 
International Society of Behavioral 
Nutrition & Physical Activity
(Ghent, Belgium)
Call for LATE breaking abstracts: 
 Opens-December 7, 2012
 Closes-March 4, 2013
Website: www.isbnpa2013.org

August, 9-12, 2013
Society for Nutrition Education 
and Behavior Annual Conference
(Portland, OR)
Call for abstracts:  Closed
Website: www.sneb.org

September 15-20, 2013
IUNS 20th International Congress 
of Nutrition
(Granada, Spain)
Call for abstracts: Closed
Website: www.icn2013.com 

October 19-22, 2013
Food & Nutrition Conference  
& Expo
(Houston, TX)
Call for abstracts: Closed
Website: www.eatright.org/fnce/
sessionproposals/


